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Summary. Rhagovelia freitagi Zettel, Laciny et Pangantihon, sp. n. is described 
and illustrated from Cambodia. The new species belongs to the Rhagovelia 
sarawakensis species group. A key to the species of this group that are presently 
known from Cambodia, Laos and Vietnam is also given. 

Key words: bugs, Gerromorpha, Rhagoveliinae, Rhagovelia, taxonomy, new 
species, key, Indochina. 


I. 3errea, A. Jlanuun, K. B. [lanrantruxon. Hops Bug rpynnbi Rhago- 
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Pe3rome. 113 KamOozoxu onncan HOBbIM BU Rhagovelia freitagi Zettel, Laciny et 
Pangantihon, sp. n. ĐTOT BUA OTHOCHTCA K rpynne BHAOB Rhagovelia sarawakensis. 
Takxe TIpuBeyeHa OnpemeJnTeJbHaa TAGJIHHA BHAOB STON rpyONNbI, U3BECTHBIX H3 
Kamõomxn, Jlaoca n Bbermama. 


INTRODUCTION 


This taxonomic study was initiated by a faunistic survey of the water bug fauna 
(Hemiptera) of Cambodia. Until a few years ago, the Cambodian fauna of Nepo- 
morpha and Gerromorpha was almost unstudied. However, recently two faunistic 
papers appeared (Zettel et al., 2017; Polhemus, 2017), containing checklists and 
descriptions of new species. It is planned that the survey of the country’s aquatic 
fauna will be continued, and new material is already available for study. 

In the checklist by Polhemus (2017), Rhagovelia tebakang Polhemus et Polhemus, 
1988 was reported from Cambodia. This was astonishing, because this species was 
described from a few specimens collected from a small area on Borneo (Sarawak; 
Polhemus & Polhemus, 1988) and otherwise not recorded since, neither from other 
parts of Borneo nor from the well studied Malay Peninsula. Most Rhagovelia species 
have very poor dispersal abilities and therefore small distribution areas. The Rhago- 
velia fauna of Borneo is almost entirely endemic. Rhagovelia sondaica Polhemus et 
Polhemus, 1988, the only species that was previously reported from both Borneo 
and the Asian mainland — specifically from the Malay Peninsula — is a common and 
frequently collected species and also occurs on Sumatra Island. A disjunctive dis- 
tribution area — as proposed by Polhemus (2017) for R. tebakang — has never been 
reported from any Rhagovelia species. 

The taxonomy of the Rhagovelia sarawakensis group (sensu lato, following 
Polhemus, 1990; Nguyen & Tran, 2016) is admittedly very challenging. Presently, 
twenty species are described from an area spanning from Sri Lanka to South Japan 
and the Greater Sunda Islands. In contrast to some other species groups, whose 
members have advanced secondary sexual characters which are very useful for 
species discrimination, most species of the R. sarawakensis group are rather 
uniform and have similar male genitalia and weakly modified female terminalia. A 
close examination of Cambodian specimens of “Rhagovelia cf. tebakang” revealed 
differences from the original description of R. tebakang, and consequently requires 
the taxonomic description of the material as a new species. 


MATERIAL AND METHODS 


The specimens were originally collected in ethanol, but part of the series was dry- 
mounted. Insects were examined with a Leica Wild M10 binocular microscope (max. 
128x magnification); studies of male genitalia were conducted with an OLYMPUS 
BX40 compound microscope (max. 400x magnification). Drawings were made 
with the help of a camera lucida fixed to these microscopes. Stacked digital images 
were taken with a Leica DFC490 camera attached to a Leica Z16 APO zoom 
macroscope, using Leica Application Suite V3. Images were stacked with 
ZereneStacker 64-bit, and processed with Adobe Photoshop 7.0. 

Measurements are given in millimetres and refer to the maximum length or width 
of the respective structure, if not stated otherwise. Metafemur width does not include 
spines. 


TAXONOMY 
Family Veliidae 
Genus Rhagovelia Mayr, 1865 


Rhagovelia freitagi Zettel, Laciny et Pangantihon, sp. n. 
http://zoobank.org/NomenclaturalActs/4bf0685c-498d-48a0-b93b-077e935dc7d4 
Figs 1-8 


TYPE MATERIAL. Holotype — apterous male labelled “Cambodia: Mondulkiri 
Prov. Saen Monourom City, Dakdam vill., Dakdam wf., N 12°24.65' E107°18.6', 
811 m, 22.XI. leg. Pangantihon P591 (MO-3)” (Natural History Museum Vienna). 
Paratypes: 2 apterous males, 5 apterous females collected with the holotype; 2 
apterous males, 2 apterous females labelled “Cambodia: Mondulkiri Prov. Saen 
Monourom City, W Kroeng Saen Monourom, N 12°26.58' E107°09.58', 612 m, 
22.XI. leg. Pangantihon P592 (MO-4)” (Natural History Museum Vienna; Cambo- 
dian Entomology Initiatives at the Royal University of Phnom Penh; private 
collection of first author). 

DIAGNOSIS. A species of the Rhagovelia sarawakensis group that is cha- 
racterized by small size, short pronotum (apterous morph), moderately incrassate 
metafemur, unmodified sternites of the male, and horizontal tergite 8 of the female. 
Habitus slender (Figs 1, 2), size small (apterous male: 2.7—2.9 mm; apterous 
female: 2.8—3.1 mm). Long setae sparse. Trunk black, except pronotum anteriorly 
with orange mark. Coxae, trochanters, and bases of pro- and metafemora yellow 
(mesocoxa brownish infuscated in some specimens). Jugum moderately broad and 
declivitous. Black spinulae present on proepisternum, meso- and metacoxa, lacking 
on procoxa. — Male: mesofemur without stout spines at base of flexor side. Hind leg 
(Fig. 3): trochanter with a spiny tooth; femur with basal and distal row of teeth 
consisting of 8—10 and 8—11 teeth, respectively; tibia with strong dentition on flexor 
side, its teeth about as long as smaller teeth of distal row on femur. Proctiger 
slender (Fig. 4). Paramere (Fig. 5) with slender distal part; ventral outline beset with 
very long setae; apex narrowly rounded. — Female: Hindleg (Fig. 6): femur with 
basal and distal row of teeth consisting of 2—5 and 7-9 teeth, respectively; tibia with 
a few small denticles. Abdomen (Figs 7, 8) almost without modifications; 
connexival margins of segments 2—4 slightly thickened; tergites 6 and 7 usually 
with a group of few moderately long setae at middle of hind margins; tergite 8 
somewhat shiny; connexival corner only slightly acute, with some long, black setae. 

DESCRIPTION. APTEROUS MALE. Measurements of holotype: Body length 
2.94; maximum body width (at metapleura) 1.03. Head length 0.34, width 0.72; mini- 
mum eye distance 0.15. Pronotum length 0.20, width 0.84. Mesonotum length 0.59. 
Lengths of antennomeres, I 0.71, H 0.35, II 0.47, IV 0.46. Lengths of leg segments: 


profemur 0.75, protibia 0.84, protarsus 0.02 + 0.03 + 0.18, mesofemur 1.38, meso- 
tibia 1.06, mesotarsus 0.07 + 0.47 + 0.59, metafemur 1.16, metatibia 1.03, metatarsus 
0.01 + 0.02 + 0.33. Metafemur width 0.26. 

Measurements of paratypes (n = 3). Body length 2.72—2.75; maximum body 
width (at metapleura) 0.95—1.02. Head width 0.69-0.72. Pronotum length 0.20-0.22, 
width 0.81. Mesonotum length 0.56—0.58. Metafemur width 0.24—0.26. 





Figs 1, 2. Rhagovelia freitagi sp. n. 1 — habitus of male (paratype); 2 — the same, female 
(paratype) (© A. Laciny). 


Colour (Fig. 1). Black. Pronotum anteromedially with transverse orange mark. 
Juga and base of rostrum brown. Basal third to half of antennomere 1, all coxae and 
trochanters, basal half of profemur and basal fifth of metafemur pale yellow. 

Pilosity. Head, sides of pronotum, and dorsoposterior margin of segment 8 with 
few long black setae. Antennomeres | and 2, and femora with the usual pattern of 
long black setae. Hind margins of tergites and laterotergites with transverse rows of 
moderately long subdecumbent gray setae. Short pilosity gray, dense and appressed. 

Structures. Body slender, abdomen almost evenly converging towards apex. Head 
broader than anterior margin of pronotum. Juga smooth and shiny, without spinulae, 
flat, about twice as long as broad, inclined towards antennal tubercles. Pronotum very 
short, along midline about 0.6 times as long as head (holotype). Mesonotum along 
midline 2.6—2.9 times as long as pronotum. Proepisterna bearing numerous small 
black spinulae. 

Profemur on extensor side with hardly recognizable concavity, flexor side basally 
with black spinulae. Meso- and metacoxa dorsolaterally each with a group of small 
black spinulae. Hindleg (Fig. 3) uniform; metatrochanter with long spine-like tooth, 
in some specimens with one additional minute tooth; femora moderately thickened 
(in holotype 4.5 times as long as wide), longest spine near midlength; basal row 
consisting of 8—10 short teeth, distally increasing in length; distal row consisting of 


4 


8—11 teeth distally decreasing in length; anterodistal row absent (a single minute 
tooth can be present). Metatibia stout, straight, with strong dentition at flexor side. 

Laterotergites moderately sloping to almost horizontal. Tergite 5 about 2.2 times 
as broad as long. Tergite 7 about 1.6 times as long as tergite 6, and 1.2 times as long 
as broad. Abdominal sternites unmodified. Proctiger (Fig. 4) slender, lateral wings 
hardly developed, base with paired fields of short, fine setae. Paramere (Fig. 5) 
elongated, slender, especially the entire distal part; apex downcurved and narrowly 
rounded; basal part dorsally with 3 short setae; distal part ventrally with two rows 
of setae, setae of lateral row very long the distalmost one reaching apex. 


S 
6 
|| 
\ 


pos mm 
Cs FN) 


ae 
ne ess 


0.5mm 
0.5mm 


0.5mm 





0.5mm 





Figs 3—8. Rhagovelia freitagi sp. n. 3 — hindleg of male; 4 — proctiger of male; 5 — 
paramere; 6 — hindleg of female; 7, — posterior part of abdomen of female, dorsal view; 8 — 
the same, lateral view. (Pilosity omitted in Figs 3 and 6, partly omitted in Figs 7 and 8). 


APTEROUS FEMALE. Measurements of paratypes (n = 6): Body length 2.78— 
3.06; maximum body width (at metapleura) 1.00—1.09. Head width 0.72—0.73. Pro- 
notum length 0.19—0.22, width 0.81—0.89. Mesonotum length 0.56—0.66. Metafemur 
width 0.22-0.23. 

Colour (Fig. 2). As in male. 

Pilosity. Not much different from male. Connexival corner with small tuft of 
black setae. Tergites 6 and 7 (sometimes also 5) with a small group of medium-long 
setae at middle of hind margins. 


Structures. Body slender, abdomen slightly broader than in male. Head broader 
than anterior margin of pronotum. Proportions of head length, pronotum length, and 
mesonotum length similar as in male; mesonotum along midline 2.6—3.2 times as 
long as pronotum. 

Mesofemur without modifications. Metatrochanter without teeth (or rarely with 
1 minute tooth). Metafemur (Fig. 6) more slender than in male, with similar arma- 
ture, but basal row with only 2—5 shorter teeth, distal row with 7—9 teeth. Metatibia 
with few minute denticles surpassing pilosity, straight. 

In dorsal aspect (Fig. 7) abdomen moderately slender; lateral margins of con- 
nexiva slightly convex. Laterotergites moderately sloping; connexival margins 2—4 
slightly thicker than 5—7. Tergites 1—7 slightly, transversely convex. Tergite 8 and 
proctiger pointing straight posteriad. Tergite 5 about 2.1 times as wide as long; 
tergite 7 about 1.1 times as long as tergite 6 and about 1.2 times as wide as long; 
tergite 8 slightly shorter than tergite 7. Connexival corner in lateral view weakly 
acute, almost rectangular. Gonocoxa plate-like. Proctiger small, knob-like. 

MACROPTEROUS MORPHS unknown. 

COMPARATIVE NOTES. Colour and metafemoral armature of R. freitagi sp. n. 
resemble those of two species from Borneo, R. tebakang and R. samarinda 
Polhemus et Polhemus, 1988, although the latter species has fewer teeth and its 
metatrochanter lacks a spiny tooth. However, these two species possess broad, 
flattened juga (plates on each side of rostrum base), whereas the jugum of R. 
freitagi sp. n. is narrower and sloping towards antennal tubercles. Further 
differences between R. freitagi sp. n. and R. tebakang are: procoxa without black 
spinulae in both sexes in R. freitagi sp. n. (versus black spinulae present in R. 
tebakang); paramere of R. freitagi sp. n. with very slender distal part, moderately 
curved apex, and very long setae (versus distal part with broad base, strongly 
curved, pointed apex and rather short setae in R. tebakang; compare Polhemus & 
Polhemus, 1988: fig. 123); metatibia of female of R. freitagi sp. n. with fine, sparse 
dentition (versus strong, dense dentition in R. tebakang); in connexival corner of 
(apterous) female of R. freitagi sp. n. slightly acute, almost rectangular (versus 
terminating in a short acute angle in R. tebakang). The more or less developed 
groups of setae at the hind margin of the female’s tergites 6 and 7 are not mentioned 
in the description of R. tebakang by Polhemus & Polhemus (1988). 

ETYMOLOGY. This species is dedicated to Prof. Hendrik Freitag, limnologist 
at Ateneo de Manila University, the Philippines. 

NOTES. The type locality (Saen Monourom City, Dak Dam Village, Dak Dam 
Waterfalls, 12°24.646’ N, 107°18.604’ E, h=811 m) is a recreational area frequently 
visited by tourist for its waterfalls. It has patches of secondary growth forest and is 
surrounded by agricultural area (Figs. 9, 10). The river is very muddy as a result of 
soil erosion from surrounding agricultural farming. 

At present there are only three species of Rhagovelia recorded from Cambodia. 
Rhagovelia inexpectata Zettel, 2000 (according to Zettel et al., 2017) and R. sumat- 
rensis Lundblad, 1933 (unpublished data) differ strongly from the new species by a 
comparatively long pronotum of the apterous morphs (mesonotum length at most 2.5 
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times pronotum length), strongly infuscated mesocoxae, and — most of all — by 
some thick short setae at the mesofemoral base in males (Zettel, 2000). Four species 
of Rhagovelia are known from Laos and Vietnam. A key to the species of the R. 
sarawakensis group from these three countries 1s presented below. 





Figs 9-10. Habitats of Rhagovelia freitagi sp. n. at the type locality (© C.V. Pangantihon). 


Key to the species of the Rhagovelia sarawakensis group recorded from 
Cambodia, Laos and Vietnam 


Many characters apply only to the common apterous morphs (characters marked 
with “apt’); therefore not all macropterous specimens can be identified with this 
simplified key. Users should bear in mind that several more undescribed species 
occur in Indochina (A.D. Tran, personal communication), which will be described 
in forthcoming publications. 


1 Pronotum long, covering mesonotum (apt) as in macropterous morph. Metafemur of males 
strongly enlarged. Two species from Vietnam (Zettel & Tran, 2004) ....eeeeeeeeeeeeees 
E cease nea neces se reese eee nce eee ae eee Rhagovelia papuensis group 

— Pronotum short; mesonotum fully exposed (apt). Metafemur of males weakly to modera- 
tely enlarged (Rhagovelia sarawakensis group) ............cccccccccccecceesesssseceeeeeseeceeessessessneaas 2 

2 Yellow colour of metafemur at flexor side expanding to distal half, reaching or surpassing 
longest tooth. Small, stout species. — Male: metafemur more thickened than in other 
species of the region; mesofemur at base of flexor side with relatively stout, but rather 
long setae. Female: connexivum slightly sinuate, but otherwise simple (apt). Vietnam, 


MUTANT ANG E AOS R. caudata Nguyen et Tran, 2016 
— Yellow colour of metafemur restricted to its base wo... eee ccccesecccceseeccccesesceesseseseeeeees 3 
3 R cess sec sa ates ees se sere ace cea te eosin ee a ees eee esoeacteenaes 4 
= TNA ears ncaa tot eescie ct ec soonest sada see soeeeanetecnecees ecw seyaesentoneenkebereensese eee 7 


4 Mesofemur with some short stout setae on flexor side near base. Basal row of metafemur 


consisting OF Cay 14-21 (ECU wesc eet cic see eee are eee ae a see 5 
— Mesofemur on flexor side with row of slender setae of subequal length. Basal row of 
INetaleMmuUr consisting of ca: 8—14 (ECU cose .ce sees ssacee steers dene tcacsancastanedacws se. cbegwusaorees secures ase 6 


5 Paramere with very slender, ventrally curved apex. Widespread species .................0000008 
NEE E EE SE E elias Galan Aaa a aa tit tasmanian ae le Salle R. sumatrensis Lundblad, 1933 
— Paramere with broad, almost straight apex. Thailand, Laos, Vietnam, Cambodia ............. 
OEE TEA eee A eA T E PETE RO Ra Re a ATT R. inexpectata Zettel, 2000 
6 Paramere with straight apex. Tergites with rather long, dense, oblique pilosity (apt). 


Vietnam: Thaland 225) sacral ataasts ates oes anecee nance R. bisinuata Nguyen et Tran, 2016 
— Paramere with curved apex (Fig. 5). Tergites with short, appressed pilosity and rows of 
oblique setae (apt). CamibOd ta x25 sce000 aE asiece: R. freitagi sp. n. 


7 Abdomen strongly modified: laterotergite 3 with a smooth, shiny swelling (apt); latero- 
tergites 6—7 with dense brush of brown setae (apt); tergite 8 laterally with long postero- 
laterally directed hairs. Vietnam, Thailand ................ R. bisinuata Nguyen et Tran, 2016 
None of these: characters present soros iana aei rre aA e E E ee ere 8 

8 Mesocoxa yellow. Pronotum shorter than head at midline (apt). Mesonotum 2.6-3.2 
times as long as pronotum (apt). Tuft of hairs at connexival corner more prominent than 
in the following species. Cambodia ..........cccccccscccccccecececessseeeessssseeeeeeeeeeees R. freitagi sp. n. 

— Mesocoxa strongly infuscated, brownish. Pronotum longer than head at midline (apt). 
Mesonotum not more than 2.5 times as long as pronotum (apt) «0.0.0... ecceeesseesessseeeeees 9 

9 Tergite 8 matt (apt); mesonotum usually 2.2-2.5 times as long as pronotum (apt). 
Widespread: 0] (64 ck eee ee ee ee R. sumatrensis Lundblad, 1933 

— Tergite 8 posteriorly shiny (apt); mesonotum usually 2.0-2.1 times as long as pronotum 
(apt). Thailand, Laos, Vietnam, Cambodia ................:00:ccceees R. inexpectata Zettel, 2000 
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